Introduction Morbidity and mortality from poison-and drug-related illness continue to rise in the USA. Medical toxicologists are specifically trained to diagnose and manage these patients. Inpatient medical toxicology services exist but their value-based economic benefits are not well established. Methods This was a retrospective study where length of stay (LOS) and payments received between a hospital with an inpatient medical toxicology service (TOX) and a similar hospital in close geographic proximity that does not have an inpatient toxicology service (NONTOX) were compared. Controlling for zip code, demographics and distance patients lived from each hospital, we used a fitted multivariate linear regression model to identify factors associated with changes in LOS and payment. Results Patients admitted to the TOX center had 0.87 days shorter LOS per encounter and the hospital received an average of $1800 more per patient encounter. Conclusion In this study, the presence of an inpatient medical toxicology service was associated with decreased patient LOS and increased reimbursement for admitted patients. Differences may be attributable to improved direct patient care provided by medical toxicologists, but future prospective studies are needed.
Introduction
Drug overdoses and poisonings are on the rise nationally; deaths from unintentional drug overdoses increased 137% from 2000 to 2014 [1] while suicide rates increased 28% from 1999 to 2016. Poisoning is the third leading mode of suicide [2] . At the same time, recent health care reforms have placed an emphasis on providing high-value care focusing, among other metrics, on the patient length of stay (LOS) and payment. Under the Affordable Care Act (ACA), hospitals are incentivized to discharge patients as soon as possible, to ensure followup care, and to avoid 30-day readmissions. As drug-related hospitalizations increase and drug-related morbidity and mortality continue to rise, the need for cost-appropriate measures that address rising inpatient expenses, yet, maintain highquality care for this subset of patients is essential.
Medical toxicologists (MTs) are clinicians who specialize in the treatment of drug-and poison-related illness. MTs provide care for this group of patients in various ways: they may staff regional poison control centers and relay advice via telephone, provide direct bedside or telemedicine consultation, run their own primary admitting services, or a combination of these activities. Numerous studies have demonstrated the value of regional poison control center input in managing poisoned patients through reductions in unnecessary emergency department visits, hospital admissions, and hospital length of stay [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] . However, few studies have evaluated the value, efficiency, and patient outcomes of inpatient services run by medical toxicologists. Results of three such studies are remarkably consistent and found overall benefit in care provided by MTs with decreased LOS, increased overall healthcare savings, and improved outcomes [17] [18] [19] . Two of these studies were conducted in Australia and their findings may not generalize to US health systems. The beneficial effect of an inpatient medical toxicology service in Arizona as described by Curry has yet to be described in other US hospital systems and other states.
With the increased emphasis of linking quality outcomes to reimbursement coupled with the rise of illness due to poisoning in the USA, describing the benefits of bedside medical toxicology services is needed. Prior work has shown improved clinical outcomes associated with an admitting toxicology service [19] . In this study, we compare the LOS and payment received for poisoned patients in two geographically proximate hospitals operated by the same healthcare system, one hospital with a primary admitting inpatient medical toxicology service (TOX) and one without (NONTOX). Since MTs are specifically trained in diagnosing and managing acutely poisoned patients, we hypothesize that a primary inpatient medical toxicology service hospital provides more efficient care in terms of hospital LOS and enhanced payment.
Methods and Data
This is a retrospective observational cohort study comparing patients admitted to two hospitals in Pittsburgh, Pennsylvania, both within the University of Pittsburgh Medical Center (UPMC) healthcare system. These two hospitals are each level I trauma tertiary care academic referral centers and located in the same city within 2 mi of each other. Both hospitals had a similar average annual emergency department volume (TOX, 53000 versus NONTOX, 70,000) during the study period and have a similar number of acute care beds (TOX, 650 versus NONTOX, 535). Both hospitals are part of the same health system and have the same available resources including consulting services, surgical subspecialties, and residency training programs.
TOX hospital has an active inpatient medical toxicology service staffed 24/7 by MTs who are the primary service. While other services may be consulted for needed interventions and advice including pulmonology, nephrology, gastroenterology, general surgery and other surgical subspecialties, and psychiatry, MTs make the ultimate care decisions. Additionally, the toxicology service provides bedside consultations for other primary services (e.g., internal medicine, general surgery, critical care medicine) who seek their advice. The TOX hospital is the primary training site for medical toxicology fellows. The toxicology service is composed of medical toxicology attendings, first and second year fellows, and a small group of rotating residents (emergency, internal medicine, psychiatry, and pediatrics) and medical students. Fellows-in-training perform duties including patient evaluations, writing orders and notes, professional communication, and procedures under the supervision of the attending medical toxicologists. The NONTOX hospital has no medical toxicologists on staff to provide inpatient admissions or bedside consultation, but the NONTOX hospital does have access to the regional poison center where the toxicologists from the TOX hospital provide medical direction and phone consultation.
We included all patients admitted to either hospital through the emergency department or transferred from an outside institution over a 4-year period (2009-2012) with the primary diagnosis of Boverdose,^Bpoisoning,^or Btoxicity^with ICD-9 codes 289, 304, 305, 503, E850-869, E930-952, and 960-989. Each ICD-9 code and each code's relative frequency at each hospital are shown in Table 1 . An honest broker is a neutral third entity that collects and provides de-identified information to a research team. We employed the use of an honest broker to obtain the de-identified charts as per university protocol and to limit bias throughout the chart review process.
We identified 1970 charts that met inclusion criteria. Study authors then reviewed the charts. Since the NONTOX hospital serves as an inpatient center for addiction treatment and the TOX hospital serves as both the envenomation center and hyperbaric oxygen center, certain cases were removed to eliminate bias. Exclusion criteria included the following: age < 18 years old, prisoners, pregnant women, patients admitted for withdrawal or alcohol intoxication only, envenomations, carbon monoxide poisoning, Blevel 1^or Blevel 2^trauma activations, no evidence of overdose or toxicity, cocaine chest pain, patients that died in the ED, and those with incomplete data. Patients admitted for alcohol intoxication or withdrawal only were excluded based on hospital characteristics. The NONTOX hospital has an observation area in the emergency department for intoxicated individuals as well as a robust addiction medicine service. The TOX hospital did not. Therefore, intoxicated patients were likely to be admitted to the TOX hospital toxicology service and presumably would skew the TOX hospital LOS. Similarly, carbon monoxide poisoning was excluded because only the TOX hospital has hyperbaric capabilities. Envenomations were excluded because all envenomations were preferentially admitted or transferred to the TOX hospital because of the medical toxicology service. Two investigators reviewed each patient chart independently (AK and NM). Each chart was coded as Ba clear overdose/ poisoning/toxicity,^Bclearly not an overdose/poisoning/ toxicity,^Bmeets exclusion criteria,^or Bunsure.^A third and fourth investigator reviewed 20% of each primary assessor's charts to assess for discrepancies (MA and ML). A fifth co-investigator was the deciding vote for all discrepancies (AFP). Interrater agreement by investigators of 1000 randomly selected charts was 76.40% with a calculated Cohen's kappa of 0.61 (Standard Error 0.022). This suggests substantial agreement between reviewers.
We collected basic demographic data including age, sex, race, health insurance status, zip code, Charlson index of comorbidities, number of diagnoses at admission, and admission to ICU. Additionally, we collected hospital LOS, ICU LOS, hospital DRGs with Case Mix Index (CMI) modifiers, and admission disposition (i.e., ICU versus medical floor), as well as total cost and reimbursement of hospitalization (costs are defined as the dollar amount of resources used to provide all aspects of patient care, including direct and indirect reported costs). Because billing is dependent on multiple factors and institution-specific, we analyzed reimbursements received from private and public insurance carriers, patients, and other third parties. We call these reimbursements Bpayment^in our analysis.
We supplemented the data with patient zip code characteristics from the American Community Survey (ACS) for 2013. We used patient zip code characteristics to help control for economic factors that could influence patient health and, thus, outcomes. Zip code characteristics included poverty rate, average age, median income, unemployment rate, and proportions of Medicaid and Medicare patients. Under the assumption that most patients originated from his/her home address, we also used distance from hospital to control for the possibility that EMS providers chose the TOX hospital for poisoning emergencies.
Statistics
In an ideal study setting, patients would be randomly assigned to TOX or NONTOX hospital, with reimbursements attributable to the toxicology service clearly separated from all other care. Then, a direct comparison of mean LOS and reimbursements at the hospitals would allow us to attribute the change in each outcome to the toxicology intervention without bias. In the absence of such random assignment, however, patients sort themselves into TOX and NONTOX hospital rendering a direct comparison of means biased. For example, the TOX hospital may attract more acute poisoning cases in view of their expertise. In this case, TOX hospital would have an average longer LOS due to the higher complexity of cases. Another possibility is that the patient populations may differ between hospitals depending on its surrounding communities. If the NONTOX hospital is closer to zip codes with low income, patients drawn from these communities may have a higher incidence of comorbidities and higher risk of complications. Thus, in a direct comparison, patients at the NONTOX hospital would have a higher LOS and higher reimbursements reflecting more complications and comorbidities.
To untangle these confounding factors, our analysis extends beyond a direct comparison of hospital means, using multivariate linear regression modeling. Regression analysis allows us to separate our sample into component categories of gender, age, race, payer type, ICU admission status, Charlson comorbidity index, patient zip code characteristics, and year admission for a like-to-like comparison across hospitals. To conduct the analysis, we fit the following Eq. (1) to our data:
where Y it is the outcome of interest (LOS, reimbursement) for individual i in year t. The outcome of interest is a function of the hospital type (TOX i ), gender (Fem i ), age (Age i ), race (Black i ), payer type (MCaid i , MCare i , Self i ), ICU admission status (ICU i ), Charlson comorbidity index (Charlson i ), the year of admission (Year t ), a vector of the zip code characteristics (Zip t ), distance from hospital (Dist i ), and unobserved confounders reflected by the error term (ε it ). Each of the coefficients β 1 -β 10 captures the contribution of the corresponding factor to the observed outcome. While the coefficient of interest in this study is β 1 which estimates the difference between TOX and NONTOX hospitals when all other confounders have been removed; to complete our exposition, we will interpret all of these coefficients where interest and statistical significance allow. The outcomes of interest were hospital LOS, ICU admissions, and payment received from all parties. Because ICU admissions are a binary indicator, logistic analysis would be appropriate. However, in interest of ease of interpretation and sample size, we will estimate this outcome using the same linear model, interpreting the results in consistency with linear probability model. The results from a logistic analysis for this outcome are available upon request. Payments were both from inpatient and outpatient charges and included ED billing and patients admitted to Bobservation^status. When estimating the specification for payment received, we controlled for the hospital LOS to account for the additional cost associated with longer stays. To test the sensitivity of our results, we repeated our analysis with different controls, with and without transfer patients, and by payee. Interrater reliability was assessed using Cohen's kappa test and baseline characteristics are compared using Student's t tests (Table 2) . Else, all other comparisons utilized multilinear regression. We estimate all our models using Stata® statistical software, and the standard errors are adjusted for heteroscedastic data.
Results
After application of inclusion and exclusion criteria, 1675 charts were identified and a total of 617 and 1058 patients at the NONTOX and TOX hospitals, respectively, were included in analysis (Fig. 1) . Cases with incomplete data (e.g., zip code characteristics, and distance from hospital) were excluded from some analyses, which accounts for the change in total numbers of observations among the tables. Table 2 shows the direct unadjusted comparison between hospitals. It reports patient demographics, insurance status, and proportion admitted to each hospital's ICU, in the first by hospital type, and then the difference with corresponding p value.
Patients admitted to the NONTOX hospital were 2 years older and more likely to have Medicaid than the TOX hospital. Patients admitted to the TOX hospital were more likely to have private or no insurance and were more likely to be admitted to the ICU (43.3% versus 11.5%). Finally, the TOX hospital received an unadjusted average of $3000 more in payment per hospitalized patient. The unadjusted LOS was not significantly different between hospitals (3.6 versus 3.4 days; p = 0.46).
To control for patient composition on our outcomes of interest (LOS and payment), we performed a multivariate linear regression. Table 3 reports the results of this linear regression model comparing the TOX to the NONTOX hospital, controlling for patient demographics, year, payer, ICU admission, Authors' own tabulation of primary diagnostic codes for all inpatient admissions within the study period. TOX hospital with an inpatient toxicology service, NONTOX hospital without an inpatient toxicology service. CNS central nervous system ENT ear, nose, and throat
Charlson comorbidity index, zip code demographics, and distance from patient zip code to hospital. Table 3 . In this analysis, we include LOS as an independent variable because the longer stays have higher Patients transferred to a hospital with subspecialty services are generally more complicated, unstable, and thus may have introduced biases resulting in longer length of stays and payments. Therefore, to remove the potential bias introduced by these patients, we repeated the analysis excluding transferred patients. There were 342 transferred patients with complete data. The results for this subsample are presented in Table 4 . For this analysis, we limit the interpretation to the TOX and ICU coefficient. After excluding transferred patients, we found the TOX hospital had even greater advantage in shorter length of stay (1.01, p = 0.000). This suggests that the differences in LOS found are independent of transfer status. Excluding transfer patients reduced the payment received per patient to $1299 (1299.22, p = 0.000). Furthermore, payments for ICU care decreased $1456 ($1456.47, p = 0.009). In combination, changes noted in LOS, payment, and ICU estimates suggest that transfers to the TOX hospitals require longer stays and more intensive treatment.
To evaluate if there was an effect of the inpatient service (TOX versus NONTOX) with respect to patients that have prolonged hospital stays, we repeated the analysis by (1) restricting the sample to shorter stay patients (< 10 and 20 days) and (2) additionally, excluding those admitted to the ICU. Results for only the coefficients of interest are presented in Table 5 . The estimate for LOS was mostly unchanged when patients with LOS greater than 20 days were excluded, at 0.88 fewer days (− 0.88, p = 0.000); the estimate declined somewhat when patients with LOS of more than 10 days were excluded, to 0.76 fewer days in the TOX hospital (− 0.76, p = 0.000). Additionally, when excluding patients with 20 or longer LOS and those who were admitted to the ICU, the estimate for the TOX gain in LOS increases slightly to 0.93 days (− 0.93, p = 0.000). Thus, there is not a subset of patients with prolonged hospitalizations that biased the results in favor of the TOX hospital. The direct comparison between TOX and NONTOX hospital showed a substantial difference in the tendency to admit to the ICU. To understand how much of this difference can be explained by patient characteristics, we estimate a linear probability model for ICU admission as the outcome. Results are presented in Table 6 . Of patient characteristics, we find self-paying patients have six percentage points reduced probability of being admitted to ICU though it is weakly statistically significant (− 0.06 p = 0.070). We also find the probability of admission declines with each passing year in our data (− 0.05, p = 0.000). Despite controlling for these confounders, we find that TOX hospitals is 25 percentage points more likely to admit patients to the ICU than the NONTOX hospital (0.25, p = 0.000), leaving 78% of the variation attributable to unaccounted hospital differences.
Discussion
In this study, we found patients admitted to the TOX hospital were more likely to have shorter LOS and higher total hospital payments than patients admitted to the NONTOX hospital.
To account for patient and case-mix differences, we controlled for visit characteristics including patient demographics, socioeconomic indicators for patient zip code of residence, distance from patient zip code to the hospital, ICU disposition, and comorbidities. We continued to note a shorter LOS at the TOX hospital including and excluding transferred patients, patients with extended LOS, and patients admitted to the ICU. While we were not able to implement an objective illness severity score due to a lack of consistent data, patients at the TOX hospital were admitted to an intensive care setting more often (43.3% versus 11.5%) suggesting Columns labeled BCoeff.^present the coefficients estimates for the variables included in the multivariate linear regression as described in Eq. (1). Columns labeled Bp value^present the p value of the coefficient in the adjacent column. A p value smaller than 0.10 is considered statistically significant in this analysis. ICU intensive care unit. TOX hospital with inpatient medical toxicology service. Length of stay (LOS) is defined as the difference between admission date and discharge date. Each specification additionally controls for patient zip code demographics and distance from patient zip code to hospital that TOX patients had more critical presentations than NONTOX. A portion of this illness severity seems to be accounted for by transferred patients: when transfers were excluded, the ICU admission rate decreased to 35.6%. Our estimates are the lower bound of actual gains in LOS. As a frame of reference for evaluating LOS impact of an inpatient service, hospital medicine models of care provided by hospitalists have become increasingly common since the 1990s motivated primarily by a desire to reduce length of stay and improve efficiency. The estimated reduction in length of stay resulting from a hospitalist versus a non-hospitalist service is 0.4-0.44 days [20, 21] . In our review of an inpatient toxicology service, the improvement in length of stay of 0.87-1.01 days compares favorably to hospitalist models of care in delivering efficient care with additional reductions in LOS.
As expected, older patients, those with higher Charlson comorbidity index scores, and those admitted to critical care units, stayed longer. Medicaid and Medicare patients had longer LOS. Though our analysis controlled for age, Medicare patients are more likely to have more comorbidities and may have experienced different types of poisonings compared to younger patients. Medicaid patients have a lower socioeconomic status, more and poorly controlled comorbidities, worse diets, and worse access to care. Self-pay or uninsured patients are generally younger with fewer comorbidities and fewer financial means. These factors could account for their shorter LOS and lower payments.
Despite the reduction in adjusted LOS, the TOX hospital received more payments than the NONTOX hospital. Although patients were more likely to be admitted to the ICU at the TOX hospital, this did not appear to account for differences in payment. The potential reasons for these findings include focused care resulting in more appropriate charges (and more accurate DRG coding), increased understanding of billing and coding at a hospital accustomed to managing this population of patients consistently, and a reduction in unnecessary charges or expenses that were not reimbursed. That is to say, MTs may provide more itemized care of poisonings and their complications as well as produce documentation that more accurately reflects the complexity of the case allowing for more appropriate reimbursement. Charts generated by MTs may positively affect DRGs and their CMI modifiers, bill at a higher rate and thus receive more payment. Alternatively, higher bills and payments may be due to providers performing more procedures, ordering more tests or may be due to hospital-specific charging practices, which is independent of billing. A markedly higher ICU admission rate may also reflect a population at the TOX hospital suffering more complex and severe illness. This combined with the demonstrated decreased LOS would further support the benefit and expediency of care provided by an inpatient toxicology service. The higher acuity noted may be the result of preferential selection of the TOX hospital by EMS and/or patients due to the existence of specialized services though we attempted to control for this by including distance from the hospital in our analysis.
Since DRGs are inherently the outcome of the treatment process, an analysis of differences in the rates of these in the hospitals would require a side-by-side comparison of the procedures performed by physicians in each hospital. If MTs, as we hypothesize, use a different set of procedures to arrive at a DRG, then the frequency of common procedures will differ across hospitals. Such micro level analysis, however, is beyond the scope of present research and will be part of our future work. Such analysis would allow us to conclude whether the differences are attributable to practice or to billing differences between the hospitals.
While it would have been interesting to compare patients that were treated at the TOX hospital but not under the care of the medical toxicology service, we did not have identifiers of the specialty of the treating physician/care team. Because the majority of admissions came through the emergency department and all the practicing medical toxicologists were emergency physicians, it was expected that the vast majority of poisoned patients were admitted to the toxicology service. Similarly, patients transferred to the TOX hospital for overdose/toxicity were customarily accepted by the medical toxicology service and were notified as the accepting service rather than having been accepted by another service and handed over to the toxicology service after arrival. Any patients not admitted to the toxicology service were likely to have an inconclusive admitting diagnosis (e.g., altered mental status) or other significant comorbidities that were more pressing than any potential poisoning, drug, or substance issue and were likely removed from analysis during the initial chart review.
Overall, we found that primary management of poisoned patients by fellowship-trained and board-certified medical toxicologists resulted in decreased LOS and increased payments when compared to a similar hospital with no inpatient medical toxicology service. The value and efficiency of an inpatient medical toxicology service may translate to improvements in other unmeasured, costly outcomes including nosocomial illness, iatrogenic complications, adverse drug events, and thromboembolism. Prospective evaluation of efficiency, outcomes, and economic value can build upon these findings in order to justify development of regional toxicology referral centers as an important piece in the delivery of value-based healthcare. As the opioid epidemic, addiction, suicide, and drug poisonings in general are becoming increasingly common and represent a national public health emergency, regional medical toxicology referral centers, staffed by MTs, are an important resource. A secondary contribution of this research is the creation of a clinical database of all poisoned patients treated at two hospitals. Data from this database can answer other clinical questions in the field of medical toxicology that require large numbers of patients over extended time frames.
Limitations
Limitations of this study are inherent to the retrospective nature of its data. All differences noted are correlations and the cause of the differences cannot be definitively ascribed to the care of the MTs. While suggestive, all differences are hypothesis-generating and should be followed by prospective studies. Furthermore, retrospective data may be prone to selection bias, misclassification, inherent bias from unblinded chart abstractors, and subject to confounding factors not otherwise identified. Consistent data points were unavailable to apply a validated acute severity or complexity score. While the difference in ICU admission rate would indicate a higher complexity in TOX hospital cases, the difference in groups is not quantified.
We controlled for patient demographic and acuity differences in a number of other ways. To control for preexisting differences in patient populations with respect to comorbidities, income, and socioeconomic status, we used zip code characteristics. We controlled for the possibility that the local population knew about the specialty service at the TOX hospital and chose it over the closer destination using distance from patient zip code of residence to hospital. Similarly, in some analyses, transferred patients were excluded under the assumption that they would require higher levels of care and implicitly, longer hospitalizations, biasing the results in favor of the NONTOX hospital. However, the magnitude and significance of our results did not change substantially between specifications. This suggests that the main findings are robust.
There are multiple factors that affect hospital LOS in poisoned patients. Types and amounts of xenobiotics consumed to cause toxicity, nontoxicologic complications, iatrogenic complications, and nosocomial illness are a few. Especially important in this patient population-with the potential to significantly increase LOS-is availability of psychiatric services and availability of inpatient psychiatric beds. A substantial share of patients hospitalized for intentional overdose require subsequent inpatient psychiatric hospitalization. Unless psychiatric beds are available immediately upon Bmedical clearance,^patients are likely to remain hospitalized. Both hospitals have dedicated inpatient psychiatric consultation services with on-site or adjacent inpatient psychiatric hospitals. Thus, psychiatric bed availability's effect on LOS is likely minimal between hospitals.
We were unable to identify readmissions due to methodology of chart selection employed and that all charts were de-identified. Furthermore, while death is an important short-term outcome to assess, we were unable to obtain final disposition (e.g., home, nursing home, death) on a significant proportion of cases. Even so, short-term and/or in-hospital mortality is dependent on too many factors to make meaningful comparisons without controlling for severity of initial presentation and other factors. For example, even if a small number of patients present to a specific hospital after opioid overdoses with severe anoxic brain injury, hospital services provided are unlikely to change outcome and, on first glance, one could erroneously conclude that the higher short-term death rate is due to worse care. Similarly, patients with more acute and severe presentations have a higher mortality rate. If one hospital has a higher acuity rate, either naturally or due to transfers, that hospital would have a higher mortality rate and appear to provide worse care.
The Pittsburgh Poison Center (PPC) offers consultation service available at all times to any healthcare provider. The PPC is under the medical direction and oversight of the same medical toxicologists taking care of the inpatient service. Thus, recommendations for care would be similar to care provided directly. It is unknown how often providers at the NONTOX hospital consulted with the PPC, and specifically with the toxicologist on call, while caring for patients analyzed in this study. Furthermore, a number of the inpatient medical toxicologists work in the ED of the NONTOX hospital. Since much of the evaluation, stabilization, and treatment performed in the emergency department carries over to inpatient care, care by a medical toxicologist in the NONTOX ED may contribute to decreased LOS differences between the two hospitals. MTs staffed the emergency departments roughly equally at both hospitals; thus, the effect of ED care should be minimally contributory to noted differences.
We were unable to incorporate a cost of delivering care versus payments received comparison into our analysis. Per episode cost is not readily available information. In recent years, some hospital systems have used third-party private contractors to identify cost information based on facility, physician, nursing, and material use. Such data is exceedingly difficult to obtain and its accuracy has not been validated in literature. Instead, the Center for Medicare and Medicaid Services (CMS) has generated a hospital level cost estimate as a proportion of charges submitted. This cost-to-charge ratio is available at hospital level only and would not enhance our analysis of two hospitals. Therefore, given the lack of cost information, we are careful to distinguish that our findings reflect increased revenue for the hospital, not profit.
Finally, hospital administration, operations, and Bcultureĉ an vary even among hospitals within the same system. Administration at one hospital may more efficiently disposition patients than at another. Staff ratios, laboratory services, support staff such as social workers, complements of medical trainees and their oversight, and subspecialty availability, and response times may vary as well and can contribute to differences in LOS.
Conclusion
Our findings support and recognize the value of MT specialists in providing high-value, expedited care. Incorporating MTs into the hospital medical staff serves the interests of patients and healthcare provider groups. In this retrospective cohort study, patients admitted to a hospital with a medical toxicology service had shorter inpatient length of stay, yet yielded higher hospital reimbursement. Future prospective studies should focus on verifying these findings prospectively and identifying factors that drive the benefit of an inpatient medical toxicology service.
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